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57 ABSTRACT 

A device disposed between a carburetor and the in 
take manifold of an internal combustion engine has a 
passage aligned with the carburetor and intake mani 
fold opening into which secondary-air is admitted ra 
dially from a valve system connected to the accelera 
torpedals of the vehicle. 

1 Claim, 6 Drawing Figures 
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1. 

DETOX CATION DEVICE FOR EXHAUST GASES 
OF INTERNALCOMBUSTION ENGINES 

The subject of the present invention is a detoxifica 
tion device for the exhaust gases of internal-combus 
tion engines equipped with a carburetor, said detoxica 
tion being performed homogenization of the mixture of 
air and liquid fuel before it enters the engine cylinders. 
A homogenization device for the mixture of air and 
liquid fuel of internal-combustion engines equipped 
with a carburetor is known according to the Swiss Pat. 
No. 479,805, which attains a better combustion of the 
fuel mixture in the engine and reduces th toxicity of 
exhaust gases. The known device as mentioned consists 
of an internally cone-shaped homogenization chamber 
in which a cone-shaped diaphragm with a perforated 
mantle is received. Additional air is fed into this ho 
mogenization chamber through corresponding chan 
nels equipped with control organs for the additional air 
which is supplied either automatically in dependence 
upon the difference between atmospheric pressure and 
pressure in the homogenization chamber or in depen 
dence upon the position of the butterfly valve of the 
carburetor, in which case the control element for addi 
tional air in the homogenization device is connected by 
a mechanical transmission to the shaft of the butterfly 
valve of the carburetor. 
The known homogenisation device, moreover, has a 

control element for the flow of liquid fuel into the 
idling nozzle for a predetermined number of the revolu 
tions per minute of the engine, in which said nozzle is 
opened when the speed of the engine falls below this 
predetermined value. The control element is closed 
when the speed increases over a determined number of 
revolutions per minute. 
The disadvantages of this and other known devices 

are mainly that the air-and-fuel mixture has a turbulent 
flow into the suction side of the engine, and that the 
devices are relatively complicated in design and in 
assembly so that their application in some existing 
types of engines requires the preparation of special 
connecting elements whereby the installation in exist 
ing engines is made appreciably more costly. 

It is the object of the invention to provide a detoxifi 
cation device for internal-combustion engines in which 
the disadvantages of known devices as mentioned will 
be suppressed, i.e. which will provide a laminar flow of 
the air-and-fuel mixture into the suction side of the 
engine, will ensure a uniform composition of the mix 
ture at various engine speeds, will increase the intake 
velocity of the mixture, thereby assuring the evapora 
tion of condensed fuel droplets in the intake channels 
of the suction side of the engine, will be simple and 
relatively universal for mounting in any type of vehicle 
and will attain a noticeable reduction of carbon monox 
ide (CO) and of unburned hydrocarbons (CH) in the 
exhaust and which will not significantly influence the 
nitrogen oxides (NO) content. Further it is an object 
of this invention to provide a device which will be inex 
pensive to produce and simple to install and adjust. 
These objects are realized by a detoxification device 

for exhaust gases of internal combustion engines ac 
cording to the present invention which comprises an 
assembly for mixing secondary air with the air-and-fuel 
mixture supplied from the carburetor, and an assembly 
for volume control of secondary air in dependence 
upon the position of the gas pedal. This device is 
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2 
mounted between the carburetor and the suction (in 
take) side of the engine. 
CVS-tests of exhaust gases of engines eqipped with a 

detoxication device according to the present invention 
show a content of 0.2 volume percent of carbon mon 
oxide with a heated-up engine without load, while 
under the same conditions with an engine without said 
device the content of carbon monoxide reached about 
5 volume percent by the same test. Because of the 
uniform air-and-fuel mixture at various rotational 
speeds of the engine, the fuel consumption is reduced 
by approximately 10 percent by the application of this 
invention. 
A detailed description of the detoxication device for 

exhaust gases will be given for two embodiments of the 
invention with reference to accompanying drawing in 
which: 
FIG. 1 is a plan view of a detoxification device for an 

internal-combustion engines, partially in cross-section; 
FIG. 2 is a cross-section of the device along line II-II 

of FIG. 1; 
FIG. 3 is a cross-section of the device along line 

III-III of FIG. 1; 
FIG. 4 is a plan view of another embodiment of a 

detoxification device for of internal-combustion en 
gines, partially in cross-section; 
FIG. 5 is a cross-section of the device along line 

V-V of FIG. 4; 
FIG. 6 is a cross-section of the device along line 

VI-V of FIG. 4. 
FIG. 1, 2 and 3 show the first embodiment of the 

detoxification device for which consists of an assembly 
1 for mixing secondary air with the air-and-fuel mix 
ture, and of an assembly 2 for volume control of secon 
dary air depending upon the position of the gas pedal. 
The casing 3 of the assembly 1 contains a ring 4 across 
which a tube 17 is placed diametrically. Where the tube 
17 is fixed to the ring, the latter contains openings 
having a diameter equal to the internal diameter of 
tube 17 (FIG. 2). Thereby a diametral passage is pro 
vided between the two opposite sides of the ring (annu 
lar) channel 23 formed between the ring 4 and the 
casing 3. To the mentioned channel 23, a channel 5 for 
secondary air is connected laterally. The channel 5 at 
its end has a screw 7 for the volume control of secon 
dary air at engine idling; the cone-shaped end of the 
screw 7 protrudes into the orifice 22 in which is re 
ceived a threaded sleeve 10 for the connection of the 
supply of secondary air from the assembly 2 to the 
assembly 1 for mixing secondary air with the air-and 
fuel mixture. The secondary air, which is delivered 
from the assembly 2 through the orifice 22 and the 
channel 5 into the ring channel 23, flows through aper 
tures 20, worked radially in the circumference of ring 4 
and also into the tube 17 wherefrom it proceeds 
through apertures 18 which are arranged laterally on 
the tube 17 lying in the direction of the flow of the 
mixture of air and liquid fuel and are directed in the 
direction of the flow as mentioned, into the flow of the 
air-and-fuel mixture. The number and arrangement of 
the apertures 18 on the tube 17 and of apertures 20 on 
the ring 4 are arbitrary. The assembly 2, which is con 
nected to the assembly 1 by the threaded sleeve 10, 
consists of a cylinder 11 which on its one end is fitted 
with an intake fitting 21 into which the cone-shaped 
head 13 of the piston 12 protrudes; the piston 12 is 
slidingly movable in the cylinder 11. On the end oppo 
site to the intake socket 2, the mentioned cylinder 11 
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is equipped with a protective sleeve 16 through which 
a lever 15 passes. The lever 15 can be connected with 
the gas pedal. For better sealing, the piston 12 is 
equipped with several consecutive annular channels 
14. The magnitude of throttling the secondary air at the 
initial position of piston 12 is adjusted by an adjusting 
screw screwed into the lever 15, to set the cone-shaped 
head 13 so that it protrudes to a greater or smaller 
extent into the opening of the intake socket 21. As has 
already been mentioned in the introduction, the detoxi 
fication device for exhaust gases is mounted between 
the output side 8 of the carburetor and the intake side 
9 of the suction side in the position shown in FIG. 2, i.e. 
that the apertures 18 in the tube 17 are directed in the 
direction of the flow of the air-and-fuel mixture. For 
the connection with the corresponding flange of the 
output side of the carburetor and with the correspond 
ing flange of the suction side, the casing 3 has apertures 
19 by which the device is fastened by screws. When the 
device is mounted it must be ensured that the axis of 
the shaft 24 of the throttle valve of the carburetor 
coincides with the axis of the tube 17 (cf. FIG. 3) in 
order to obtain a better laminar flow. 
The first embodiment of the detoxication device for 

exhaust gases of an engine according to FIGS. 1 to 3 
operates as follows: 
Secondary air which is added to the mixture of air 

and liquid fuel enters into the intake fitting 21 which is 
usually connected to the air filter by a rubber hose (not 
shown in the drawing). From the intake socket 21, 
secondary air flows through the ring opening between 
the cone-shaped head 13 and the opening of the intake 
socket 21, the cross-section cf which ring opening 
being the greater the less the cone-shaped head 13 
protrudes into the opening of the intake socket 21. As 
already mentioned, the movement of the cone-shaped 
head 13 or the piston 12, respectively, depends upon 
the position of the gas pedal which is, by known mecha 
nism, linked to lever 15. The secondary air then enters 
in a part of cylinder 11, further through the orifice 22 
of the threaded sleeve 10 into the channel 5, which 
leads the secondary air into the ring channel 23 (FIGS. 
1 and 2). Therefrom a portion of the secondary air 
passes through radial apertures 20 of the ring 4 and 
flows horizontally towards the center approximately 
perpendicularly into the flow of the air-and-fuel mix 
ture which in the zone of ring 4 passes in the direction 
from the carburetor side 8 towards the suction side 9, 
while another portion of secondary air enters the pipe 
17 and flows out of it through apertures 18 in the direc 
tion of the flow of the mixture. Thus a better mixing of 
fuel and air and a laminar and accelerated flow are 
obtained, thereby effecting a better homogenization of 
the mixture which is supplied to engine cylinders. 
FIGS. 4, 5 and 6 illustrate another embodiment of the 

detoxication device for exhaust gases which consists of 
an assembly 1' for mixing secondary air to the mixture 
and of an assembly 2" for volume control of secondary 
air, depending upon the gas pedal. The casing 3' of the 
assembly 1', the opening of which is made as intake 
orifice 35 contains a ring 4' which together with the 
casing provides a ring channel 32 and at the end of the 
intake orifice 35 a slot 33 wich extends over the cir 
cumference of the orifice 34 shaped by component 
elements of the casing 3' and the ring 4", which at its 
end opposite to the slot 33 is formed as outlet orifice 
36. Laterally from the ring channel 32, the casing 3' 
contains a channel 5' beginning in the ring channel 32 
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4. 
and extending to the edge of casing 3' where it is closed 
by a control screw 7" which protrudes into the channel 
31 for connection of the intake fitting 30 to the said 
channel 5'. 
Next to the intake fitting 30, the casing body contains 

a rectangular channel 26, in which a sliding shield 27 is 
placed, having a greater opening 29 and a smaller aper 
ture 28 for engine idling. To the end of the shield 27 
which protrudes from the rectangular channel 26, a 
lever 37 is connected which is intended for indirect 
linking to the gas pedal. 
The casing 3' has bores 25 through which screws are 

inserted for fixing the device by connecting the corre 
sponding flanges of the carburetor output and of the 
suction side. 
This second embodiment of the detoxication device 

for exhaust gases of internal combustion engines ac 
cording to FIGS. 4 to 6 operates as follows: 
The secondary air supplied into the mixture of air 

and liquid fuel enters into the intake fitting 30 (which 
is by a rubber hose connected to the air filter) where 
from at engine idling with closed shield 27 it passes 
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through the aperture 28. At normal loading of the en 
gine, the shield 27 which is by the lever 37 linked to the 
gas pedal is shifted outwards so that the secondary air 
passes through the opening 29 and the channel 31, the 
orifice of which can be additionally adjusted for the 
idling engine by the screw 7' into the channel 5' and 
therefrom into the ring channel 32. The secondary air 
from this ring channel enters through the slot 33 be 
tween the casing 3' and the ring 4' perpendicularly to 
the direction of the flow of the mixture into the orifice 
34 which at this place is narrowed and forms with the 
intake orifice 35 and the outlet orifice 36 a channel 
shaped as a Venturi tube. Due to the narrowing on the 
point of entrance of the secondary air into the flow of 
the mixture, the flow velocity increases and the pres 
sure is reduced, whereby a better evaporation of fuel 
droplets in the mixture and in the intake channels of 
the suction side of the engine is attained. By mixing in 
the Venturi tube, a laminar flow and a uniform air-and 
fuel mixture are obtained at various rotational speeds 
of the engine. 
What we claim is: 
1. The combination with an internal-combustion 

engine having a carburetor provided with a butterfly 
valve controlled by an accelerator pedal and feeding 
fuel-air mixture to an intake manifold of the engine, of 
a detoxification device interposed between said carbu 
retor and said intake manifold, said detoxification de 
vice comprising: 
a generally flat casing formed with a passage commu 
nicating between said carburetor and said intake 
manifold and formed on one side with an intake 
orifice; 

a ring received in said casing on the opposite side of 
said passage and defining therein a ring-shaped 
diffusor channel outwardly of said orifice and an 
annular slot extending around the circumference of 
said orifice, and opening from said channel in 
wardly at the end of said nrifice, said ring being 
formed with an outlet orifice widening away from 
said slot, said casing being formed with 

a bore communicating with said channel at one end 
of the bore, 

another passage extending angularly from said bore 
and communicating therewith, 
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a fitting mounted on said casing for supplying secon- with said further passage; and 
dary air thereto, and operating means connected with said shield for selec a rectangular channel extending perpendicular to a tiv tioning said openings in communication said fitting and said further passage; ely positioning said openings in 

a slidable shield received in said rectangular channel 5 between said fitting and said further passage in 
and formed with a small cross section opening and response to displacement of said accelerator. 
a large cross section opening respectively alignable ck k :k k k 
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